Methods: Dissemination study using a single-group, repeated measures design; outcomes assessed at 6-(mid-program; n=166) and 12-months (end-of-program; n=88) using paired analyses.
Introduction
Despite well-known health benefits of physical activity and healthy eating [1] [2] [3] , the majority of adults in economically developed countries fail to meet minimal public health recommendations [4, 5] . Related to this are increasing rates of overweight and obesity, and lifestyle-related diseases [6] [7] [8] . Thus, effective and broad reaching interventions to promote regular physical activity and healthy eating, as well as modest weight loss are required.
Mediated (non face-to-face) intervention delivery in the form of print, Internet and telephone [9] [10] [11] , offers a potentially flexible, convenient and cost-effective means of providing the repeated contacts necessary to achieve and maintain behavior change [12] . Telephonedelivery is the most widely researched of these modalities to date and remains the most accessible [9, 12] . Such interventions are distinctly promising given their potential to be adopted by health organizations that operate telephone information and support centers [12, 13] .
A strong randomized trials evidence base supports the efficacy of telephone-delivered interventions targeting physical activity and/or dietary change and weight loss in a range of settings and target populations [9, 10, [14] [15] [16] [17] [18] [19] . In order to achieve their potential public health impact, such interventions need to be implemented and evaluated in diverse community practice settings [20] [21] [22] [23] . To date, only three large scale dissemination studies have reported on the outcomes of telephone-delivered lifestyle interventions, two targeting physical activity only [24] [25] [26] , and one targeting modest weight loss via physical activity and diet [27] .
Findings from these telephone-delivered dissemination studies suggest that evidence-based interventions can be delivered successfully to achieve results comparable to those observed in controlled research settings, and in so doing, may even reach more diverse samples [24] [25] [26] 28] .
The Logan Healthy Living Program is an evidence-based telephone-delivered 12-month intervention targeting physical activity and healthy eating [29, 30] . Its recent uptake by a primary health care organization provided the opportunity to evaluate participant and program outcomes within an applied practice setting. Detailed study methods and outcomes from the randomized controlled trial of the Logan Healthy Living Program have been described [29] [30] [31] . In brief, the trial, which targeted adults with type 2 diabetes and/or hypertension, demonstrated significant between-group improvement, favoring the intervention group, for all dietary outcomes, including total and saturated fat, vegetable, fruit and fiber intake. Significant within-group improvement was observed for physical activity for both intervention and usual care groups [30] . Diet and physical activity improvements were largely maintained at a 6-month post-intervention follow-up [32] and the intervention was shown to be cost-effective [33] .
The adaptations and supports that were necessary to facilitate adoption and implementation of the program, now known as the Optimal Health Program (OHP), in a community setting have also been described; the adaptations include broadening the program focus to include modest weight loss (i.e. -5 to 10% of initial body weight), in addition to promotion of physical activity and healthy eating [34] , for overweight patients without chronic illness. This was done to avoid duplication of services as the adopting organization offers a range of program and support initatives around self-management of chronic illness including diabetes and heart disease. This paper describes the evaluation of the OHP. Given the dissemination context, indicators of both internal and external validity are addressed [35] [36] [37] via reporting on both program (i.e. adoption; reach; characteristics of participants vs. non-participants, and completers vs. dropouts; implementation) and participant outcomes (i.e. weight, waist circumference, HDL-, LDL-and total cholesterol, systolic and diastolic blood pressure, fruit and vegetable intake, total time for moderate-to-vigorous physical activity and total screen time).
Methods

Study Design
Given that the effectiveness of the telephone-delivered intervention had previously been established in a randomized trial, and that the primary research question in this study was about outcomes that could be achieved in an applied practice setting (i.e. dissemination context), a single group, pre-post design was used, as is common for dissemination research [24, 25, [38] [39] [40] . As the OHP program is ongoing, data presented here come from a 'snap shot' of participant and program outcomes after approximately 2.5 years of the program becoming fully operational, with a censure date of April 15, 2012 . OHP participants were assessed at baseline and at 6-months (mid-program and end of the more intensive phase of telephone contacts) and 12-months (end-of-program). The study protocol was approved by the School of Population Health Research and Ethics Committee, The University of Queensland, Australia.
Setting
The OHP was taken up for delivery by the Greater Metro South Medicare Local. The Greater Metro South Medicare Local is a state-and federally-funded organization that provides administrative, technical, professional development and educational support to primary medical care practices within the Logan area south of Brisbane, Queensland. Australia. The
Logan area (population 277,000) is a large, ethnically diverse community characterized by higher levels of social disadvantage compared to Brisbane (the state Capital) and Queensland, including a greater percentage of single-parent families, unemployment and residents born overseas [41] . At the time the program was initated, the area was supported by 80 primary care practices with 304 General Practitioners.
Practice and Patient Recruitment
The OHP began recruitment of general practices within the Logan area primarily through notices within general practice newsletters. Practices were also invited to participate through expression of interest at committee meetings, promotional events and conferences. Once an expression of interest was received, OHP staff completed a practice visit with General Practitioners and/or practice nurses. During these visits, practices were provided with information kits detailing the program including eligibility criteria for participants, program brochures, referral forms and participant outcome reporting forms. General Practitioners screened potentially eligible patients for OHP referral. To be eligible for participation, patients needed to be at least 18 years of age, have a BMI equal or greater than 25 kg/m 2 and have no chronic disease (other than hypertension, arthritis, osteoporosis, dyslipidemia, depression, or anxiety). Patients were excluded if they were unable to participate in telephone counseling (e.g. no telephone, unreachable by phone for extended periods), and if the doctor determined that participation in unsupervised moderate-intensity physical activity or strength training was contraindicated. Once referrals were received by the Medicare Local, an additional screening call (to double check eligibility) was conducted by the OHP counselors before recruitment into the program. During this call verbal informed consent was obtained for the collection of data for evaluation purposes.
Intervention -The Optimal Health Program
The OHP intervention protocol closely followed the original Logan Healthy Living Program [29] ; given the change in target group it also included evidence-based weight loss protocols [42] . It involved delivery of a total of 18 intervention calls, delivered weekly for the first four weeks, then fortnightly until four months, and then monthly for the remaining eight months.
Although the ideal frequency of calls was specified based on the Logan Healthy Living Program protocol [29, 30] Drawing on newer evidence on the importance of reducing sitting time [50], participants were encouraged to limit non-work-related screen time to no more than two hours per day.
Consistent with the evidence on weight loss for chronic disease prevention, participants were encouraged to lose 5-10% of their body weight over the 12-month program and weight loss protocols followed evidence-based guidelines [51, 52] .
Staff training
Telephone counselors were accredited practicing dieticians, all with bachelor's level training in nutrition and dietetics. Counselors initially received an intensive 5-day in-house training program conducted by research staff on intervention procedures, recruitment, screening and assessment methods, follow-up protocols, data entry and motivational interviewing strategies [44] . Additionally, a half-day training workshop with an exercise physiologist was provided to ensure adequate skills related to physical activity promotion (specifically around strength training). Regular phone and email contact, and monthly to bi-monthly face-to-face meetings with research staff supported implementation and addressed quality control of program delivery (via case conferences) and data collection (via regular checks for accuracy of entry); however, only call delivery and duration were systematically tracked and recorded. A total of 2.2 full-time equivalents were devoted to OHP program delivery by three counselors.
Outcomes
Program Outcomes
Participant baseline socio-demographic variables (i.e. age, sex, marital status, highest education attainment, employment status and income) were collected via telephone by OHP counselors in order to be able to describe the characteristics of participants versus nonparticipants and OHP completers versus dropouts. Data related to program delivery (i.e. number and duration of calls completed) were tracked by OHP counselors. At both the midand end-of-program assessments, participants were asked by counselors to rate how helpful they found the program overall on a 10 point likert scale, from 1 'not helpful at all' to 10 'extremely helpful'.
Participant Outcomes
Participant outcomes included objectively-measured clinical (weight, waist circumference, HDL-, LDL-and total cholesterol, systolic and diastolic blood pressure) and self-reported behavioral outcomes [fruit and vegetable intake, total time for moderate-to-vigorous physical activity (MVPA), and total screen time]. For all participant outcomes, mid-and end-ofprogram assessments were scheduled at approximately 4-6 months and 12-months, allowing more flexibility with the scheduling than in a controlled research study in view of the constraints of conducting program evaluation in a community setting with rolling recruitment.
Clinical outcomes were collected via General Practitioner or practice nurse at baseline, and each follow-up time point. Behavioral outcomes were collected via telephone by OHP counselors and included: the same validated measures used in the original randomized controlled trial [29, 30] , as well as demographic data at baseline. Servings of fruit and vegetables were assessed using two items from the validated Australian National Nutrition Survey [53,54]. Self-reported physical activity was measured using the Active Australia Survey [4] . Total weekly minutes of MVPA was calculated from the sum of walking, moderate and 2 × vigorous minutes, first truncating each activity at 840 minutes/week and truncating total MVPA at 1680 minutes/week [4] . Four items were used to assess total time spent sitting in the last week across two domains -1) watching television, videos or playing electronic games and 2) leisure-time computer use [55] . Adverse outcomes were assessed by asking participants if they had any new health problems since the previous assessment.
Data Analysis
The 'snap shot' evaluation utilized data from participants enrolled in the program from its inception until mid-April 2012. Analyses that required data from mid-or end-of-program assessments excluded those participants who had not been enrolled in the program long enough to have reached those assessment time points.
Data analyses were conducted in SPSS for Windows (version 18). Statistical significance was set at p<0.05, two-tailed. Baseline characteristics of participants versus non participants, as well as those who completed the mid-(6-months), and those who completed end-of program (12-months) assessments (completers) versus those who withdrew before each assessment point (drop-outs) were compared using independent sample t-tests, Wilcoxon signed rank tests (for variables not normally distributed) and chi-square tests statistics. Similarly, changes in program outcomes from baseline to 6 months were also compared between those who completed the 12 month assessment and those who withdrew between mid-and end-ofprogram assessments. Statistically significant and meaningful differences are noted (the latter defined as ≥10% absolute difference for categorical variables or ≥10% difference in means for continuous variables).
Effectiveness of the program was assessed by examining whether participants who completed the program assessments changed significantly from baseline to mid-or end-of-program in their clinical and behavioral outcomes, using paired t-tests and Wilcoxon signed rank tests.
Program outcomes are presented as means (standard deviations) for Normally distributed outcomes and medians (minimum and maximum values) for outcomes that did not follow a Normal distribution.
Results
Program Outcomes
Adoption, Reach and Characteristics of Participants versus Non-Participants
After approximately two and a half years of being fully operational, the OHP had been adopted by 23/80 General Practices (29%) and had received 377 referrals, with 317 participants consenting to participate and completing the baseline assessment. Recruitment and retention of participants are shown in Figure 1 .
INSERT FIGURE 1 HERE
Participant characteristics at baseline are presented in Table 1 
INSERT TABLE 1 HERE
Attrition and Characteristics of Completers vs. Drop-outs
As of the census date, of the 279 participants enrolled in the program long enough to complete the mid-program assessment, 166 completed it; 107 withdrew from the program; and 6 had not withdrawn, but had assessments outstanding. Approximately one-third of those who dropped out before the mid-program assessment did so after completing only one counseling call. Of those who completed the mid-program assessments, 136 had also been in the program for long enough to complete their end-of-program assessment; 88 completed it, 39 withdrew and 9 remained outstanding. The withdrawal rates were 38% (107/279) up to the mid-program assessment and 29% (39/136) between mid-and end-of-program assessments.
In total, approximately 44% of participants who commenced the OHP completed the program and 12-month assessment. Table 2 shows the demographic and baseline variables of those who completed the midprogram assessment (completers; n=166) and those who withdrew before completion (dropouts; n=107). A comparison of the two groups revealed that completers were significantly more likely to be older than those who withdrew. There was a non-significant but meaningful difference in physical activity, with completers reporting higher levels of MVPA per week at baseline than drop-outs. 
INSERT TABLE 2 HERE
Reasons for attrition are listed in Figure 1 . Most commonly, for the mid-program assessment participants were unable to be contacted (n=51). Participants who actively withdrew from the program before completing the mid-program assessment most commonly cited family or health reasons (n=21) or that they had become too busy or no longer needed support (n=28).
Similarly, participants who did not complete the end-of-program assessment were most commonly unable to be contacted (n=16).
Implementation
For those remaining in the program at 6 months (n= 166), the median number of calls 
Participant Outcomes
Change from baseline to mid-program As shown in Table 3 
INSERT TABLE 3 HERE
Change from baseline to end-of-program
As shown in Table 4 , for those completing the end-of-program assessments, there were improvements between baseline and 12-months for all clinical outcomes, with these reaching statistical significance for BMI, weight, waist circumference and diastolic blood pressure. 
INSERT TABLE 4 HERE
As shown in Table 4 , participants who completed the end-of-program assessment reported statistically significant improvements in self-reported behavioral outcomes including physical activity [+83 (249.7) minutes/week] and vegetable intake [+1.0 (1.7) serves/day], but not fruit, with median intake remaining at the recommended two serves per day. No adverse outcomes were reported at the end-of-program.
Discussion
There have been numerous calls for increased efforts to disseminate effective chronic disease prevention and management interventions [22, 25, 35, 37, 56] , with more recent attention to their translation into 'real-world' settings [57, 58] . The Optimal Health Program is unique to our knowledge, as it represents the first effort to translate and evaluate a telephone-delivered lifestyle intervention targeting weight loss within an applied primary health care setting.
Overall, participant outcomes from the 'snap shot' evaluation indicate promising effectiveness for weight loss and other clinical outcomes, underpinned by dietary and physical activity change. Those who completed the end-of-program assessment showed clinically meaningful improvement, losing on average 5.5% of their body weight from baseline. Almost half of participants who completed the program achieved at least 5% weight loss, although it is important to note this was based on a small number of participants, given 44% retention at 12-months. This magnitude of weight loss has been associated with beneficial health outcomes and is meaningful in terms of both individual and population health [59] [60] [61] .
An Australian telephone-delivered lifestyle program [offered as a state-wide government health-department funded service -the Get Healthy Information and Coaching Service (GHS)] provides the most comparable source of data for OHP outcomes [62] . Similar to the OHP, the GHS targeted physical activity and diet as well as modest weight loss, but with all outcomes collected via self-report. In contrast to the OHP, the GHS involved six months of telephone coaching, and broadly targeted the general adult population, mainly based on selfreferrals following ongoing media campaigns [27, 28] , with a smaller number of participants coming from secondary referral sources which included health practitioner referrals [28] . Program into delivery in a range of community and clinical settings. A review of 16 such studies found that weight loss ranged from -1.0 to -8.6 kg, with the percentage of participants meeting the 5% weight loss goal ranging from 11 % to 64% [57] . However, studies included in the review were predominantly group-based/face-to-face, with only one including some telephone contact [63] . The magnitude of physical activity and dietary improvements observed in the OHP is broadly comparable to other telephone-delivered dissemination studies [24, 26, 64] , as well as the original trial upon which it was based [30] .
In addition to reporting on participant (effectiveness) outcomes, a number of factors related to external validity that are important to informing the broader evidence around dissemination (i.e. adoption, reach and retention), were also assessed as part of the OHP evaluation. At the practice level, initial adoption of the program was moderate, with just over one quarter of potentially eligible practices taking up the program to date. This is in line with the practice recruitment rate (i.e. 27.8%) observed in the original Logan Healthy Living Program trial [29] , as well as other primary care based trials [65, 66] . Encouragingly, all adopting practices of the OHP continue to refer patients into the program and expressions of interest from other practices remain forthcoming. Ongoing resources in the form of additional practice visits and follow-up telephone calls, as well as regular mailed feedback to General Practitioners concerning patient outcomes have been key strategies for sustaining referrals.
Importantly, the OHP appears to be successfully targeting overweight/obese primary care patients from lower socioeconomic backgrounds who are often difficult to reach and engage in behavior change programs [67] . Participants and non-participants were similar across demographic variables, indicating that the program was successful in recruiting a representative sample, including a notable percentage from ethnic minority groups, a finding also reported in the GHS [28] . However, as in the GHS (82%) [28] ; notably more females took part in the OHP. A recent systematic review also found that the majority of participants in diabetes translation programs were female (i.e. 74%), with this rate being higher than in the original Diabetes Prevention Program research trial (68% female) [57] . Similarly, the number of females taking part is slightly higher for the OHP: 74%, than the Logan Healthy Living Program: 61% [30] . For the OHP, the over selection of women occurred during the referral process when potential participants presented at primary care practices, as 73% of referrals were for female patients. It may be that men are opting out of the program at this point and thus never being referred, or General Practitioners are simply referring more women, given that women are more likely to present for preventive care [68] .
High withdrawal rates observed in the OHP (38% attrition at 6 months) are reflective of the 'real world' context and are in line with other dissemination studies [24, 25, 57] , including the GHS, which reported 74% attrition at the end of the 6 month intervention [64] . It may be that participants in dissemination studies with interventions delivered in applied settings do not perceive themselves as making the same level of commitment to complete a program as those who formally consent to participate in a controlled research study, especially when the program is offered free of charge. Further, non-research organizations, which often emphasize service delivery over evaluation, may be less likely to follow-up participants as extensively and systematically (due to staffing and budgeting constraints) as is typical in controlled research trials [69] . This was the case in the current study, where OHP participant follow-up protocols were much less stringent than in the precursor trial.
A recent review of attrition in weight loss trials showed that there were no consistent demographic, weight, or heath behavior profiles that were associated with program drop-out [70] . In the OHP, those who completed the program versus those who dropped out were largely similar, except that younger and heavier participants were more likely to withdraw.
Interestingly, those who withdrew after the 6-month assessment achieved less weight loss, but self-reported larger behavioral changes from the start of the program to the mid-program assessment, compared to those who remained in the program until the end-of-program assessment. Further clarification is needed to understand this finding. In any instance, promoting regular self-monitoring by participants of both weight and behaviors can improve consistency between perceptions of changes made and actual behavioral and weight change progress [71] .
Evaluation of OHP implementation, including the number and duration of calls completed, shows that the primary-care organization largely followed evidence-based program delivery protocols, demonstrating that the program was able to be implemented with fidelity in the 'real world'. Although it is important to note that resource constraints did not allow for more detailed quality assurance procedures (eg, audiotaping and coding call content). Higher dropout rates in the beginning of the program indicate that the ability to implement the full 12-month intervention to all participants was challenging. This is an important issue given evidence from two recent systematic reviews of telephone-delivered physical activity and/or dietary behavior change interventions which indicates that delivery of longer term interventions (i.e. of at least six months duration) is associated with improved outcomes [9, 14] . It suggests that other modalities for providing ongoing intervention contacts should be evaluated [72] .
Although non-randomized, single-group pre-post designs are common in dissemination studies [24, 25, 40] , the lack of a comparison group is a limitation in this study. However, evidence from Australian population based prospective studies indicates an overall population trend to gain weight, with an average gain of 1.8kg over five years in adults aged18-65 years [8] . Further, there is evidence that those who are overweight/obese are more likely to continue to gain weight over a five year period [73] . Thus, it is a reasonable assumption that in the absence of the OHP, participants would have continued to gain weight.
Another limitation of the study is that behavioral outcomes were self-reported and collected by staff delivering the OHP, as was participant satisfaction data. This limitation is mitigated to some extent by corroborative objective data from General Practitioner-measured clinical outcomes. In our dissemination context, the complete standardization of data collection procedures was not feasible. However, all clinical outcomes (i.e. weight, waist circumference, blood pressure and cholesterol) were collected at baseline and follow-up time points by the same GP or practice nurse for each participant. It was not feasible to have a standardised method (such as type of weight scale) across practices for collecting these outcomes. Within person change was our primary outcome of interest, therefore any error engendered by data collection procedures was likely to be consistent within individuals and thus not likely to threaten validity of outcomes obtained. It is also important to consider that this study reports on a completers analysis of a small number of participants , with our analyses showing that those who dropped out experienced poorer weight loss outcomes.
Summary and implications
Although small by dissemination study standards, findings from the OHP provide further support to a small but growing body of research which demonstrates that evidence-based lifestyle/weight loss interventions can be translated into practice and achieve outcomes, perhaps even with more representative samples, consistent with those observed in the original randomized trials. As previously described [34] strong and ongoing partnerships between the academic/research and primary care/community entities remains a key to both successful program implementation and the type of rigorous evaluation reported here. Future studies need to consider costs to deliver and cost-effectiveness to further the evidence needed to inform future uptake into practice. 
